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These are, first, adiabatic work-performance by heat, and, secondly, the isenergic degradation of heat by wire-drawing. It will be assumed that the reader is sufficiently familiar with both of these processes to avoid the necessity of their general description. However, in order to make prominent the features which are sufficiently characteristic to aid in understanding their internal mechanical operation, they will be briefly defined.
The Adiabatic Process. Adiabatic action occurs only when a body undergoes simultaneous change in volume and temperature, while expanding or being compressed, with the exclusion of heat-interchange by conduction or radiation or friction or impact with other bodies. The only permissible exchange of energy with the outside world is in the form of work; and this exchange is unavoidable, if the volume is to alter, for pressure exists everywhere.
The energy thus exchanged is supplied from the body's fund of heat; and not only from its fund of heat, but from its fund of temperature-heat. For no other sort of heat is available for work-performance. Not only does adiabatic work-performance always result in temperature-change, but it is the only known exact measure of temperature-change. This fact is the basis of Carnot's foundation of thermodynamics, and of Lord Kelvin's perfect scale of temperature, in which equal "degrees" are defined in terms of equal amounts of work performed, not in terms of equal amounts of heat transferred; nor, as in our ordinary ther-mometry, in terms of equal increments in volume of expansion.
In adiabatic action the alterations in volume and temperature occur in inverse directions. The temperature decreases as the volume increases, and vice versa. The process is represented in the thermal diagram, Fig. 8, by a straight vertical line.
The Wire-drawing Process. When a fluid, whether gaseous or liquid, flows through a pipe or orifice, the flow is resisted by friction. The thermodynamic effect of this takes either one of two forms.
i. If the pressure upon the substance be greater than its vapor-tension, for all the temperatures in question, the temperature of the fluid will rise and its pressure fall as it proceeds. This process is an isomorphic one of heating by friction and impact, as already fully described, except that it occurs under